Objective: Identifying child and household characteristics that are associated with specific child maltreatment types and child functional impairment are important for informing prevention and intervention efforts. Our objectives were to examine the distribution of several child and household characteristics among substantiated child maltreatment types in Canada; to determine if a specific child maltreatment type relative to all other types was associated with increased odds of child functional impairment; and to determine which child and household characteristics were associated with child functional impairment.
Abbreviations

Clinical Implications
• Knowledge about child and household characteristics can assist clinicians to identify people with greater odds of child functional impairment after experiencing child maltreatment.
• Child characteristics associated with increased odds of functional impairment included being male and increasing age of the child.
• Household characteristics associated with increased odds of child functional impairment included being in a single-parent home, being in a household that regularly runs out of money, household overcrowding, and moving 2 or more times in the past year.
Limitations
• Data are cross-sectional in nature.
• Data are not representative of all child maltreatment in Canada.
• Some types of functional impairment may have been underreported owing to lack of knowledge of the child welfare worker.
C hild maltreatment includes abuse and neglect (that is, physical abuse, sexual abuse, neglect, emotional maltreatment, and exposure to IPV). Nationally representative Canadian data have indicated that 32% of the adult population in Canada has experienced child abuse, including physical abuse, sexual abuse, and exposure to IPV. 1 Research has shown that childhood maltreatment is associated with mental disorders, 2-10 physical health conditions, [11] [12] [13] decreased quality of life, 14 and suicidal behaviour [15] [16] [17] that extends into adulthood. From a public health perspective, it is important to identify the child and household characteristics that are associated with specific types of child maltreatment and child functional impairment. This information can be used to develop and examine programs and policies aimed at protecting children and preventing maltreatment and associated impairment, such as mental illness from occurring.
The CIS is a rich data source that provides a unique opportunity to examine reported cases of child maltreatment within the Canadian context at a national level. Recently, a systematic review of the published studies examining CIS data indicated that child characteristics were associated with an increased likelihood of certain types of substantiated maltreatment. 18 More specifically, older age of the child was associated with increased odds of substantiated physical abuse and sexual abuse, but not with neglect. 19 Female sex was associated with increased odds of substantiated sexual abuse, decreased odds of physical abuse, but not with neglect. 18 However, what is currently unknown is how a child's age and sex is associated with all single types of substantiated child maltreatment cases and having multiple types of substantiated maltreatment. Additionally, the relations between household characteristics (for example, unsafe housing, number of children, or single parenting) and specific types of substantiated child maltreatment have not yet been examined. Child and household characteristics could also be useful beyond identifying increased likelihood of child maltreatment and may also provide insight into factors that may be associated with child functional impairment among children exposed to maltreatment.
Previous research examining child maltreatment in
Canada has provided some information on how child and household characteristics may be related to maltreatment and functional impairment. However, many gaps in our knowledge remain, which limits the ability to develop prevention and intervention strategies using evidencebased research. A more in-depth examination of child and household characteristics of families reported to child welfare is an approach to further knowledge of child Méthode : Les données de l'Étude canadienne sur l'incidence des signalements de cas de violence et de négligence envers les enfants (2008) obtenues de 112 centres de protection de l'enfance du Canada (n = 6163 enfants).
Résultats : La violence physique, l'abus sexuel, et la maltraitance émotionnelle étaient hautement prévalents chez les enfants de 10 à 15 ans. Pour les types uniques de maltraitance d'enfants, la prévalence la plus élevée de foyers monoparentaux (50,6 %), d'aide sociale (43,0 %), de manque d'argent constant (30,7 %) et de logement non sécuritaire (30,9 %) a été signalée pour les cas de négligence documentés. Le sexe masculin, l'âge, un foyer monoparental, un ménage manquant d'argent, 2 déménagements ou plus l'année précédente, et un ménage surpeuplé étaient associés à des probabilités accrues de déficience fonctionnelle de l'enfant.
Conclusions : Il faut plus de travail pour déterminer si l'offre de ressources particulières aux familles monoparentales, de conseils financiers, et d'aide au logement adéquat et stable aux familles qui ont des antécédents ou qui sont à risque de maltraitance d'enfants pourrait améliorer efficacement les résultats fonctionnels des enfants. maltreatment within the Canadian context, which can have direct implications for intervention strategies within Canada and in other countries.
Our study addresses existing gaps in our knowledge of reported child maltreatment to child welfare in Canada. The 3 main objectives of our study were to examine the distribution of several child and household characteristics among each specific single substantiated type of child maltreatment and among those with multiple types of substantiated maltreatment in Canada; to determine if a specific child maltreatment type relative to all other types of child maltreatment was associated with increased odds of child functional impairment; and to determine which child and household characteristics were associated with child functional impairment. It was hypothesized that the distribution of child and household characteristics would vary according to the specific child maltreatment type; all types of child maltreatment would be associated with increased odds of child functional impairment; and that all child and household characteristics would be associated with increased odds of child functional impairment.
Method
Sample
The CIS is a child health surveillance activity of the Public Health Agency of Canada and is the product of collaboration among provincial and territorial governments, researchers, child welfare service providers, and policy makers from across the country. 20 The CIS provides a nationwide sample of reports of child maltreatment to child welfare agencies across Canada. Data for our study came from the third and most recent cycle of the CIS, collected between October and December 2008 (CIS-2008). We used the CIS-2008 investigations of children aged 15 years and younger from 112 child welfare sites across Canada.
Child welfare workers were provided a half-day training session and research assistants were available to respond to questions throughout the data collection period. At the end of the initial investigation, child welfare workers filled out a standardized questionnaire regarding investigation-related characteristics, including child and family or household characteristics, maltreatment variables, service dispositions, and child functional impairment. Child welfare workers determined the level of substantiation for each type of reported maltreatment: unfounded (evidence indicates this form has not occurred), suspected (not enough evidence to substantiate, but cannot be ruled out), and substantiated (evidence indicates this form has occurred). Up to 3 types of maltreatment could be substantiated per investigation. For our study, we were interested in examining single types of substantiated child maltreatment and multiple types of substantiated maltreatment (n = 6163 from 4095 different households, with 4974 single types of substantiated maltreatment cases and 1189 cases with more than 1 type of maltreatment).
Measures
Child Maltreatment
The CIS-2008 assessed 5 different types of child maltreatment: physical abuse, sexual abuse, neglect, emotional maltreatment, and exposure to IPV. Physical abuse included the following acts: shake, push, grab, throw; hit with hand; punch, kick, bite; hit with object; choke, poison, stab; and other physical abuse. Sexual abuse included the following acts: penetration, attempted penetration, oral sex, fondling, sex talk or images, voyeurism, exhibitionism, and other sexual abuse. Neglect included the following: failure to supervise, leading to physical harm; failure to supervise, leading to sexual abuse; permit criminal behaviour; physical neglect; medical or dental neglect; failure to provide psychological treatment; abandonment; and educational neglect. Emotional maltreatment included the following: terrorize, threat of violence; verbal abuse, belittling; isolation, confinement; inadequate nurturing; exploit, corrupting behaviour; and exposure to nonpartner violence. Exposure to IPV included the following: direct witness to violence; indirect exposure to violence; and exposure to emotional violence.
Child and Household Characteristics
Child demographic characteristics included sex (male or female) and age (in years). Household characteristics included single-parent home (yes or no), total number of children younger than 20 years old living in the home (1, 2, 3, or 4 or more), social assistance (yes or no), household regularly runs out of money for basic necessities (yes or no), household overcrowding (yes or no), number of moves in the past year (0, 1, 2, or 3 or more), and unsafe housing (yes or no). The social assistance variable was based on the household's main income source. In our study, social assistance or no income was compared with employed full-time, part-time, multiple jobs, seasonal, employment insurance benefits, or other benefits. Unsafe housing included guns or weapons in the home; needles, legal, or illegal drugs in home; home is a drug or narcotics laboratory, grow operation, or crack house; industrial solvents or chemicals in home; poisons, fire implements, or electrical hazards in the home; or quality of the home presents a health risk to the child. A positive response to any of the aforementioned items was coded as living in an unsafe home.
Child Functional Impairment
Child welfare workers assessed numerous different child functional impairments at the end of the initial investigation. Functional impairments included the following: depression, anxiety, or withdrawal; suicidal thoughts; self-harming behaviour; attention-deficit disorder, attention-deficit hyperactivity disorder; attachment issues; aggression; running away (multiple incidents); inappropriate sexual behaviour; Youth Criminal Justice Act involvement; intellectual or developmental disability; failure to meet developmental milestones; academic difficulties; fetal alcohol syndrome or fetal alcohol effects; positive toxicology at birth; physical disability; alcohol abuse; drug or solvent abuse; and any other functioning conditions. A full description of the variables can be found elsewhere. 20 The assessment of variables differed; for instance, depression, anxiety, or withdrawal were assessed by feelings of anxiety and (or) depression that persist for most of every day for 2 weeks or longer, and interfere with the child's ability to manage at home and at school. Suicidal thoughts were assessed as follows: the child has expressed thoughts of suicide, ranging from fleeting thoughts to a detailed plan.
Owing to the nature of certain functional impairments (that is, attention-deficit disorder or attention-deficit hyperactivity disorder; intellectual or developmental disability; failure to meet developmental milestones; fetal alcohol syndrome or fetal alcohol effects; and positive toxicology at birth), no referent period was specified in the questionnaire. For all other functional impairments, the referent period was the past 6 months. Child welfare workers documented the presence or absence of each type of child functional impairment using the following categories: no (the child welfare worker believes there is no problem), suspected (condition may be present, but has not been confirmed), confirmed (disclosed by caregiver, diagnosed, or observed), or unknown (unsure or have not attempted to determine its presence). In our study, children were coded as having a functional impairment if the child welfare worker suspected or confirmed that one or more specific functional impairment was present. Investigated children were coded as no functional impairment if the child welfare worker documented no evidence of any assessed child functional impairment. Children with an unknown status of functional impairment were not included in the analysis, as it was not possible to determine with certainty to which group they would belong. Most of the child functioning issues have excellent test-retest reliability, with kappas showing excellent-to-moderate agreement (0.81-0.46) during a 3-week period. 21
Statistical Analyses
First, cross-tabulations and chi-square tests of significance were computed to determine the distribution of child and household characteristics by substantiated child maltreatment type. Owing to the lack of independence of the observations and the positive correlation expected for children from the same household, a generalized mixed model with a binomial response were applied to the data. The generalized mixed model comprised fixed effects (that is, independent variable effects) as well as a random effect (that is, household) to account for its additional variation (that is, extra binomial variation). The first set of generalized mixed models were computed to examine the relation between child maltreatment type and child functional impairment. The models were first computed unadjusted and then adjusting for child age and sex. The second set of generalized mixed models were computed to determine if specific child and household characteristics were associated with child functional impairment. To determine if the relation between each specific child and household characteristic was related to functional impairment, independent of other child and household characteristics, we ran the first models, adjusted, for all other child and household characteristics (AOR-1). These models were then further adjusted for types of child maltreatment (AOR-2). Table 1 presents the descriptive statistics for child and household characteristics by substantiated child maltreatment type. The findings indicate that, with the exception of a higher prevalence of sexual abuse among females, the prevalence of all other types of substantiated child maltreatment were about equal for males and females. Physical abuse, sexual abuse, and emotional maltreatment were more prevalent among older children, aged 10 to 15 years. The highest prevalence of single-parent homes were reported for substantiated cases of neglect (50.6%). The highest prevalence of unsafe housing and regularly running out of money regularly were reported for substantiated cases of neglect (30.9% and 30.7%, respectively) and more than 1 type of maltreatment (27.2% and 34.7%, respectively).
Results
In the sample, child welfare workers documented no evidence of functional impairments in 45.6% (n = 2429) of the cases of substantiated maltreatment and documented the presence of at least 1 suspected and (or) confirmed functional impairment in 54.4% (n = 2894) of the cases. In the sample, the mean number of functional impairments was 1.16 (SD 1.86). Table 2 presents the descriptive statistics and odds ratios from the generalized mixed models for the relations between types of child maltreatment and child functional impairment. The results indicated that physical abuse, sexual abuse, neglect, and more than one type of child maltreatment, compared with all other single types of child maltreatment, were associated with increased odds of child functional impairment. These findings remained significant after adjusting for child age and sex. Emotional maltreatment relative to all other single types of child maltreatment was not associated with increased odds of child functional impairment in the unadjusted and adjusted models. Exposure to IPV, compared with all other single types of child maltreatment, was associated with decreased odds of child functional impairment in the unadjusted and adjusted models. Table 3 presents the descriptive statistics and the odds ratios from the generalized mixed model for the relations between child and household characteristics and child functional impairment. The findings indicated that males relative to females, older children (ages 5 to 15 years) relative to younger children (ages 0 to 4 years), single-parent homes, household overcrowding, 2 or more moves in the past year, and regularly running out of money were all associated with increased odds of child functional impairment after adjusting for all child and household characteristics and for type of child maltreatment. Unsafe housing was associated with increased odds of child functional impairment in models adjusting for other child and household characteristics, but was no longer significant after further 
IPV = intimate partner violence
adjustment for type of maltreatment. Increasing number of children in the household decreased the odds of child functional impairment. Social assistance was not associated with child functional impairment in the adjusted models. The estimated variance (0.74) and standard error (0.11) of the household intercept (that is, random effects) in the fully adjusted model was significant at the P < 0.001 level, confirming that observations from children from the same household were positively correlated.
Discussion
Novel findings from this research indicate that the distribution of child and household characteristics vary according to the specific child maltreatment type. For example, the prevalence of physical abuse, sexual abuse, and emotional maltreatment increased with older age of the child. However, the prevalence of neglect remained fairly consistent across all 3 age categories. Notably, high prevalence of single-parent homes, social assistance, regularly running out of money, and unsafe housing were found for substantiated cases of neglect. High prevalence of household overcrowding was noted among cases of neglect and emotional maltreatment. In addition, the prevalence of regularly running out of money, household overcrowding, and unsafe housing was the highest in families where children experienced more than one type of child maltreatment, compared with some of the other single child maltreatment types. Descriptively, these data provide insight into child and household vulnerabilities that may be more likely among families at risk for child maltreatment and that certain household characteristics, as noted above, may be more common among certain child maltreatment types.
Other main findings from this research indicate that in adjusted models, physical abuse, sexual abuse, neglect, and more than one type of abuse relative to all other types of substantiated maltreatment combined were associated with increased odds of child functional impairment. Exposure to IPV relative to all other single types of child maltreatment combined was associated with decreased odds of child functional impairment. Child characteristics associated with increased odds of functional impairment included being a male and being older. Household characteristics associated with increased odds of child functional impairment included being in a single-parent home, household overcrowding, moving 2 or more times in the past year, and being in a household that regularly runs out of money. Greater number of children in the home was associated with significantly decreased odds of child functional impairment.
The finding that exposure to IPV is related to decreased odds of child functional impairment relative to all other types of child maltreatment needs to be considered in the context of the study design. When interpreting this finding, it is important to note that the comparison is exposure to IPV, compared with other single types of substantiated child maltreatment, and not that exposure to IPV is protective against child functional impairment. It may be that exposure to IPV may not have the same association with child functional impairment relative to other types of child maltreatment that are directed specifically at the child. Regardless, it would be incorrect to interpret this finding as exposure to IPV is protective against child functional impairment as the comparison group was other child maltreatment and not a no child maltreatment group.
Male sex was associated with increased likelihood of functional impairment. When interpreting this finding, it seems that understanding the functional impairments assessed in the study are important. The types of functional impairments that are often more common among males are more externalizing in nature and likely more readily assessed by the child welfare worker. It may not be that maltreated males, compared with maltreated females, inherently have AOR-1 = adjusted odds ratio (adjusted for all other child and household characteristics in model); AOR-2 = adjusted odds ratio (adjusted for child and household characteristics and types of maltreatment) more functional impairment, but rather the many types of functional impairment assessed in our study may be both more common among males and easier for a child welfare worker to assess. Further research is needed on the specific functional impairment among males and females.
Increasing age of the child was associated with more functional impairment in our study, which is contradictory to many studies that indicate that maltreatment occurring in the younger age categories is more damaging. 22, 23 However, it may not be that this finding is inconsistent, but rather assessing a different phenomenon. It may be that the older age of the child is an indicator of longer exposure of maltreatment, as maltreatment is likely to be ongoing in these reported substantiated cases. As well, older children are easier to interview, which may make the recognition of impairment easier. It may also be that it takes time for the impairment to develop. Further, many of the functional impairments assessed are somewhat age-specific and biased toward the older age categories (that is, academic difficulties, running away from home, suicidal thoughts, and alcohol or drug abuse). Therefore, it may be that functional impairment is more likely in the older age categories (5 to 9 years and 10 to 15 years) relative to the youngest age category (0 to 4 years) simply owing to the nature of the types of child functional impairment assessed.
Single-parent homes, household overcrowding, and regularly running out of money were 3 household characteristics that were associated with increased child functional impairment. These characteristics may be indicators of limited resources that can have an impact on the health and well-being of a child. Interestingly, social assistance was not associated with child functional impairment. It may be that families involved with social service agencies receive some additional funds and may qualify for more services and opportunities to help families.
The findings from our study should be considered in light of important limitations. First, the data from the study were cross-sectional in nature, which precludes inferences regarding causation. We are unable to conclude that the child maltreatment caused the child functional impairment. Second, the data collected were based on the knowledge of the child welfare worker at the time of the investigation. It is possible that some types of functional impairment may have been underreported owing to lack of knowledge of the child welfare worker. Also, some types of functional impairment (externalizing in nature) may have been easier to evaluate and report, compared with other types of functional impairment (internalizing in nature). Third, these data consisted of only reported cases of child maltreatment without a comparison group of children without child maltreatment histories. This should be considered in interpreting the findings. Finally, the data were reported cases of child maltreatment in Canada. Many incidents of child maltreatment go unreported and it is often the more severe and chronic cases that are reported to authorities. Therefore, these data are not representative of all child maltreatment in Canada.
Our study provides insight into child and household factors that may be associated with child maltreatment reported to child welfare agencies and child functional impairment. Importantly, when thinking of our study finding, in relation to better child functioning, being female, younger child age, being in a 2-parent household, not regularly running out of money, living in an uncrowded home, and not moving multiple times in 1 year were associated with increased odds of better child functioning. These findings should be considered when developing prevention policies and programs aimed at reducing child maltreatment in Canada. There especially seems to be an opportunity to intervene with young children before they are exposed to maltreatment and develop functional impairment, including mental illness across the lifespan. Prevention activities, such as the Nurse Family Partnership, adapted for Canada, is presently being evaluated in a randomized controlled trial in British Columbia. 24 More work is warranted to determine if providing particular resources for single-parent families, financial counselling, and facilitating adequate and stable housing for families with child maltreatment histories or at risk for child maltreatment could be effective for improving child functional outcomes.
